We obtain a general solution of the equations determining the Killing-Yano tensor of rank p on an ndimensional (1 ≤ p ≤ n − 1) pseudo-Riemannian manifold of constant curvature and discuss possible applications of the obtained result.
Introduction and results

The Killing vector on an n-dimensional pseudo-Riemannian manifold (M, g) (see p. 203
1 in [1], p. 282 in [2] ) is the vector field ξ, whose components ξ i w.r.t. a local coordinate system x 1 , . . . , x n on the manifold, satisfy the Killing equations ∇ j ξ k + ∇ k ξ j = 0, where ∇ j is the symbol of the covariant differentiation in the direction of the vector field ∂ j = ∂/∂x j , ξ k = g ki ξ i , and
Killing vectors on space-time manifolds are the object of uninterrupted investigations whose results are collected in [3] . In particular, the answers for the Killing vectors for a de Sitter space of arbitrary signature can be found in [4] .
The Killing p-form or, in another terminology, the Killing-Yano tensor of rank p (1 ≤ p ≤ n) on a pseudo-Riemannian manifold (M, g) (see p. 340 in [5] ) is a skew-symmetric tensor field ω whose local components ω i1···ip satisfy the condition ∇ j ω ki2···ip +∇ k ω ji2···ip = 0. This condition is in turn the generalization of the Killing equations to the case p ≥ 1.
Studying the Killing-Yano tensors, we encounter two problems (see p. 340 in [5] ): the problem of finding all tensors in the given space-time and the problem of the metric classification depending on which nontrivial tensors these metrics admit. These problems were addressed by many authors (see pp. 340-342 in [5] and also [6] ), but they almost exclusively investigated the generalized Killing equations for the rank p = 2 because, as is well known, the cases p = 1 and p = 3 are equivalent for space-time manifolds.
In this paper, we solve the problem of finding integrals of equations determining the Killing-Yano tensor of rank p on an n-dimensional (1 ≤ p ≤ n − 1) pseudo-Riemannian manifold of constant curvature and discuss the possible applications of the obtained result.
1.2.
We let f denote the mapping of a pseudo-Riemannian manifold (M ,ḡ) into another pseudoRiemannian manifold (M, g) and let f * be the differential of this mapping. For any covariant tensor field ω on (M, g), we can then define the covariant tensor field f * ω on (M ,ḡ), where f * is the transformation transposed to the transformation f * . If dim M = dim M = n and f is a projective diffeomorphism, i.e., a mapping that transforms a geodesic manifold (M ,ḡ) into a geodesic manifold (M, g), then we have the following lemma. * Vladimir State Pedagogical University, Vladimir, Russia, e-mail: stepanov@vtsnet.ru. 
Lemma. Let f : (M ,ḡ) → (M, g) be a projective diffeomorphism of n-dimensional pseudo-Riemannian manifolds and ω be a Killing-Yano tensor of rank
p (1 ≤ p ≤ n − 1) on the manifold (M, g). Then ω = e −(p+1)ψ (f * ω) with ψ = log |det g/detḡ| 2(n + 1)
being the Killing-Yano tensor of rank p on the manifold (M ,ḡ).
It is known that spaces of constant curvature and only these spaces are projectively diffeomorphic to locally flat manifolds (see pp. 165-166 in [2] and p. 82 in [7] ). Taking the structure of the Killing-Yano tensor on a locally flat manifold found in [8] into account and using the above lemma, we can formulate the following theorem. (M, g) 
Theorem. On an n-dimensional pseudo-Riemannian manifold
where ψ = log | det g|/(2(n + 1)) and A ki1···ip and B i1···ip are arbitrary constants skew-symmetric w.r.t. all their indices.
We let η denote the volume element of a pseudo-Riemannian manifold (M, g) of the form η = | det g| dx 1 ∧ · · · ∧ dx n in the local coordinates x 1 , . . . , x n . We can then define the Hodge operator * setting ω ∧ ( * ω ) = g(ω ∧ ω )η for arbitrary skew-symmetric tensor fields ω and ω of rank p (see p. 52 in [9] ). Then, as was proved in [8] , for an arbitrary Killing-Yano tensor ω of rank p (1 ≤ p ≤ n − 1), the tensor field dual to this tensor, θ = * ω, is a closed conformally Killing (n−p)-form or, in another terminology, a skew-symmetric closed conformally Killing tensor of rank n − p. The opposite statement is also true. We recall that a closed conformally Killing tensor field θ of rank p is determined by the equations
which means that the field θ is a special concircular vector field or, in another terminology, the Yano vector field ([8] , [10] , [11] ) in the case p = 1.
It was found in [8] that on a pseudo-Riemannian manifold (M, g) of constant nonzero curvature C, an arbitrary closed conformally Killing tensor θ of rank p (1 ≤ p ≤ n − 1) has the form θ = −∇ω/(pC) for some Killing-Yano tensor ω of rank p − 1. The above theorem implies the following corollary. 
Corollary. On an n-dimensional
